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FOREWORD 
Pre l iminary  Apollo 14 (Mission H-3)  t r a j e c t o r y  d a t a  f o r  t h e  
J u l y  1970 launch window a r e  presented i n  t h i s  document. 
mission p r o f i l e  i s  presented,  and approximate v a r i a t i o n s  of s e l e c t e d  
mission parameters are ind ica t ed .  IVote t h a t  t h e  information i n  t h i s  
document i s  prel iminary and w i l l  be updated i n  t h e  Apollo 14 (Mission H-3)  
t h i s  document should be  d i r e c t e d  t o  Gene Winston Ricks,  extension 5476. 
A genera l  
Y opera t iona l  t r a j e c t o r y  documents. Quest ions about t h e  information i n  
The p r o f i l e  developed wi th in  the  enclosed c o n s t r a i n t s  and gu ide l ines  
i s  under Configurat ion Control  and w i l l  b e  publ ished i n  d e t a i l  i n  t h e  
subsequent Operat ional  T ra j ec to ry  (OT) .  Changes t o  t h i s  p r o f i l e  o r  t o  
t h e  c o n s t r a i n t s  and gu ide l ines  w i l l  be  considered through January 1 2 ,  1970. 
The OT inpu t s  w i l l  be  f rozen  on t h a t  da t e .  Changes can be  processed 
through t h e  t r a j e c t o r y  change request  ( T C R )  procedure.  TCR's  can be  
submitted t o  e i t h e r  t h e  ASP0 mission staff  engineer (S tan  Blackmer) o r  
t h e  MPAD mission design manager (John Gur ley) .  
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PRELIMINARY APOLLO 14 (MISSION H-3)  TRAJECTORY DATA 
By Lunar Mission Design Sec t ion  
1 . 0  MISSION GROUND RULES AND GUIDELINES 
The primary gu ide l ines  used i n  t h e  genera t ion  of t h e s e  prel iminary 
t r a j e c t o r y  d a t a  a r e  l i s t e d  below. 
1. Acceptable l i g h t i n g  a t  lunar  landing between e l eva t ions  of 
5 O  t o  20' except f o r  t h e  14O t o  18O reg ion;  p re fe r r ed  range of  5' t o  14'. 
2. The mission w i l l  be  designed f o r  a P a c i f i c  t r a n s l u n a r  i n j e c t i o n  
Two T L I  oppor tun i t i e s  w i l l  be  t a r g e t e d ,  one each i n  t h e  second ( T L I ) .  
and t h i r d  r evo lu t ions .  
3.  The hybrid t r a n s f e r  maneuver w i l l  be  planned f o r  TLI  p lus  28 hours .  
A f t e r  t h e  maneuver, t h e  spacecraf t  w i l l  be on a non-free-return t r a j e c t o r y  
w i t h i n  t h e  DPS d e l t a  v e l o c i t y  ( A V )  c a p a b i l i t y  f o r  an e a r t h  r e t u r n  a t  
LO1 i g n i t i o n  p lus  2 hours.  
4. 
72O t o  96'. 
Launch i s  scheduled from pad 39A wi th  a launch azimuth range of 
5. Lunar o r b i t  i n s e r t i o n  w i l l  be  performed i n  two s t ages .  The 
first burn,  LOI ,  w i l l  r e s u l t  i n  a 60- by 170-n. m i .  e l l i p t i c a l  o r b i t .  
T'ne second burn,  D O I ,  w i l l  r e s u l t  i n  a 60- by 8-n. m i .  e l l i p t i c a l  o r b i t .  
The D O 1  burn w i l l  occur approximately two r evo lu t ions  a f t e r  L O I .  
placp.: t k e  CSM/LM i n  t h e  o r b i t  f r o m  which t h e  LM w i l l  perform PDI. 
This  
6 .  The luna r  su r face  s tayt ime w i l l  be  approximately 32 hours .  The 
l u n a r  o r b i t  o r i e n t a t i o n  w i l l  be  r e s t r i c t e d  t o  permit an  any-orbit  l i f t -  
o f f .  
7. 
as p r a c t i c a l .  
For boo t s t r ap  photography, s t a y  as long i n  LPO a f t e r  docking 
8. S i t e  6R w i l l  be t a r g e t e d  f o r  t h e  r e c y c l e  s i t e .  
9. Only one backup launch month w i l l  be  t a r g e t e d  f o r  each mission. 
2 
10. The primary landing s i t e  i s  L i t t row at  21.736ON l a t i t u d e  and 
28.950°E longi tude .  Apollo s i t e  6R i s  t h e  backup s i t e  a t  2.766"s l a t i t u d e  
and 42.683OW longi tude .  
11. The prime launch d a t e  t o  Li t t row i s  J u l y  5,  1970. Launches 
t o  t h e  backup s i t e  i n  J u l y  are not scheduled because of t h e  s t rong  d e s i r e  
t o  l and  a t  t h e  prime s i t e .  I n  August, t h e  backup launch month, two 
launch d a t e s  t o  L i t t row axe scheduled approximately 24 hours a p a r t ,  
and one launch d a t e  i s  planned t o  6 R .  
12 .  T L I  w i l l  be t a rge ted  t o  provide a f r ee - r e tu rn  circumlunar 
t r a j e c t o r y  . 
13.  The S-IVB w i l l  perform an  evasive maneuver fol lowing t r a n s -  
p o s i t i o n  and docking. 
v e h i c l e  near t h e  Apollo 1 3  landing s i t e  (F ra  Mauro). 
The S-IVB blowdown w i l l  be t a r g e t e d  t o  impact t h e  
1 4 .  Goldstone o r  Parks 210-foot d i s h  coverage of t h e  luna r  landing 
i s  r equ i r ed  f o r  nominal mission planning.  
r e q u i r i n g  210-foot coverage of t h e  EYA. 
There i s  no mission c o n s t r a i n t  
15 .  The mission w i l l  be  designed so t h e  spacecraf t  w i l l  pass  over 
t h e  landing  s i t e  i n  r evo lu t ion  1 4 .  
16.  Spacecraf t  undocking and sepa ra t ion  w i l l  occur i n  r evo lu t ion  1 2  
approximately 28 t o  30 minutes p r i o r  t o  pass ing  over t h e  landing s i t e .  
The s o f t  undocking and separa t ion  i s  performed by t h e  CSM. 
maneuver i s  an SM/RCS burn, r a d i a l l y  down toward t h e  moon t o  achieve 
The sepa ra t ion  
l - fps  AV. 
17.  The CSM w i l l  c i r c u l a r i z e  a t  t h e  beginning of r evo lu t ion  13. 
This  a l lows one pass  for landing  s i t e  t r a c k i n g  which i s  mandatory f o r  pin- 
po in t  landing and r e s u l t s  i n  contingency rendezvous similar t o  Apollo 1 2 .  
Ac tua l ly ,  t h e  CSM o r b i t  w i l l  be b iased  t o  provide a c i r c u l a r  o r b i t  a t  
t h e  nominal CDH t ime. 
18. Powered descent  and landing  w i l l  occur i n  r evo lu t ion  1 4 .  The 
descent  t a r g e t i n g  philosophy from Apollo 1 2  w i l l  be  used. 
19. A CSM plane change w i l l  be  made af ter  LM l anding  between t h e  
f i r s t  EVA and t h e  res t  per iod t o  p l ace  t h e  landing s i t e  i n  t h e  o r b i t a l  
p lane  a t  t h e  t ime of  nominal LM l i f t - o f f .  
. 
- 1  
20 .  The nominal LM ascen t  phase and t h e  rendezvous w i l l  be  




21. Ascent s t a g e  j e t t i s o n  w i l l  occur approximately 270° ( c e n t r a l  
ang le )  p r i o r  t o  t h e  d e o r b i t  maneuver. 
designed as on Apollo 1 2  t o  cause impact t o  occur i n  t h e  v i c i n i t y  of t h e  
L i t t row landing  s i t e .  
CSM/LM docking and LM j e t t i s o n .  
The d e o r b i t  maneuver w i l l  be 
A minimum of 2 hours w i l l  be allowed between 
22. The luna r  o r b i t  w i l l  be designed wi th in  t h e  SPS c a p a b i l i t y  t o  
r e t u r n  t o  e a r t h  from any o r b i t  and f o r  any s i t u a t i o n  inc luding  cryogenic 
t ank  f a i l u r e .  
23. A f t e r  LM j e t t i s o n ,  a plane change w i l l  be made t o  provide 
photographic coverage of Hadley, l o c a t e d  a t  24.783ON l a t i t u d e  and 
2.450°E longi tude .  The p lane  change w i l l  occur on r evo lu t ion  39. 
24. The T E I  maneuver i s  planned t o  occur a t  t h e  end of r e v o l u t i o n  45 .  
The maneuver w i l l  be  t a r g e t e d  t o  r e t u r n  as soon as poss ib l e  t o  1 6 9 . 5 O w  
long i tude  wi th in  t h e  a v a i l a b l e  AV c a p a b i l i t y  and without exceeding a 
r e t u r n  i n c l i n a t i o n  of 40’. 
25. The nominal e a r t h  r e l a t i v e  en t ry  range t a r g e t  w i l l  be 
1250 n. m i .  
26. The maximum H-3 mission du ra t ion  i s  10.7 days.  
27. Any o r b i t  r e t u r n  t o  ea r th  i s  requi red .  
28. The maximum i n c l i n a t i o n  of a nominal r e t u r n  i s  40’. 
29. The m a x i m u m  i n c l i n a t i o n  of a contingency r e t u r n  w i t h  DPS i s  90”. 
2.0 NOMINAL MISSION PROFILE AND LAUNCH W I N D O W  SuElMARY 
-“-l:f s-m.lary of t h e  nominal Apollo 14 (H-3)  mission (72’ launch 
azimuth, f irst  t r a n s l u n a r  i n j e c t i o n  oppor tuni ty ,  on J u l y  5 )  i s  provided 
i n  t a u e  I. 
The Apollo 14 (Mission H-3)  launch window f o r  J u l y  1970 i s  
summarized i n  figure 1. 
4 
The approximate LO1 AV v a r i a t i o n s  f o r  each day a r e  presented  i n  
t a b l e  I V .  
a 
The prime and backup luna r  landing  s i tes  for J u l y  and August a r e  
shown i n  f i g u r e  3. Also included a r e  poss ib l e  f u t u r e  Apollo landing  
s i t e s .  
I 
3.0 EARTH ORBITAL COAST (EPO) TImS AND 
TRANSLUNAR IKTECTION (TLI) POSITIONS 
The EPO coast  t ime v a r i a t i o n s  for both i n j e c t i o n  o p p o r t u n i t i e s  are 
shown i n  t a b l e  111. 
days are presented i n  f i g u r e  2. 
The T L I  i g n i t i o n  p o s i t i o n s  f o r  both J u l y  launch 
4.0 CIRCUMLUNAR TRAJECTORY SUMMARY 
The t r ans luna r  i ' light t imes ,  f r ee - r e tu rn  pe r i lune  a l t i t u d e s  , hybrid 
t r a n s f e r  maneuver AV, and t h e  DPS A V  r equ i r ed  f o r  a s a f e  e a r t h  r e t u r n  a t  
pe r i lune  p lus  2 hours a r e  ind ica t ed  i n  t a b l e  111. 
5.0 LUNAR ORBIT INSERTION (LOI), LUNAR LANDING SITES, 
AND LUNAR PARKING ORBIT SUMMARIES 
The sun e leva t ions  a t  luna r  landing ,  approach pa ths  t o  t h e  s i t e s  and 
o r b i t a l  i n c l i n a t i o n s  both a t  t h e  t i m e  of LM descent  and a t  t h e  t i m e  of 
LM a scen t ,  and CSM plane  change A V ' s  ( f o r  inp lane  LM rendezvous) a r e  
presented i n  t a b l e  V ( a )  and ( b ) .  I n  t a b l e  V I  ( a )  and ( b )  are  shown 
sun e leva t ions  a t  t h e  J u l y  and August photographic s i t e s ,  t h e  CSM plane 
change A V ' s  r equi red  f o r  t h e  photographic and t r ack ing  o r b i t s ,  post-  
plane change o r b i t a l  i n c l i n a t i o n s  and nodal l ong i tudes ,  and t h e  
approximate t ine from launch of c l o s e s t  approach t o  t h e  photographic 
s i t e s .  The lunar  o r b i t  t ime l ine  i s  presented i n  f i g u r e  4. 
This  information i s  suppl ied  f o r  genera l  information only because a 
it i s  not  planned t o  go t o  t h e  backup s i t e  i n  Ju ly .  
w i l l  not be included i n  t h e  Operat ional  T ra j ec to ry .  
This  information 
5 
6.0 TRANSEARTH SUMMARY 
Var ia t ions  i n  TEI AV, t r a n s e a r t h  f l i g h t  t i m e ,  e n t r y  v e l o c i t y ,  l o c a l  
t i m e  of e a r t h  landing ,  and t o t a l  mission t i m e  a re  g iven  i n  t a b l e  V I 1  ( a )  
and ( b ) .  The TEI maneuver w a s  t a rge ted  t o  t h e  planned recovery a r e a ,  
(mid-Pacific l i n e )  t o  r e t u r n  as soon as p o s s i b l e  w i t h i n  a v a i l a b l e  SPS 
AV c a p a b i l i t y  and wi th in  a r e t u r n  i n c l i n a t i o n  l i m i t  of  40'. 
. 7.0 END OF MISSION SUMMARY 
c 
Var ia t ions  i n  end of mission SPS AV reserves are presented i n  
t a b l e  V I I I  ( a )  and (b ) .  Two t ypes  of reserves are shown. The f irst  
t y p e  r e p r e s e n t s  t h e  r e se rves  f o r  a nominal mission without cont ingencies  
(such as LM r e scue )  t h a t  r e s u l t  i n  excess SPS consumption. Reserves 
shown are f o r  missions designed f o r  completion of t h e  photographic 
o b j e c t i v e s  and a r e t u r n  t o  t h e  planned recovery area as soon as p o s s i b l e  
w i t h i n  available SPS AV c a p a b i l i t y  and wi th in  a r e t u r n  i n c l i n a t i o n  l i m i t  
of 40'. 
no b o o t s t r a p  photography, and a slow r e t u r n  t o  e a r t h .  Both types  
a l low f o r  a t r a n s l u n a r  midcourse co r rec t ion  of 120 f p s  and f o r  t o t a l  SPS 
p r o p e l l a n t  allowances of 585 pounds (3u low) f o r  start  l o s s e s ,  unbalance 
meter, I and mixture r a t i o  u n c e r t a i n t i e s .  
The second t y p e  of reserves  shown assume a worst  case  LM r e scue ,  
SP 
8.0 NOMINAL ElARTH LANDING POSITIONS 
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4:05 
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Var ia t ion  f o r  
launch on 










AB, v a r i a t i o n s ,  f p s  
Launch d a t e  
J u l y  5 ,  1970 J u l y  1 0 ,  1970 August 3, 1970 August 9, 1970 
a 
b 2.951; 2780 2625 2964 
2963 I II 2967 2816 2909 
TABLE 111. - CIRCUMLUNAR TRAJECTORY SUMMARY 
Paramet e r  
r r a n s  l u n a r  
f l i g h t  t i m e ,  
h r  
Free-return 
p e r i l u n e  
a l t i t u d e ,  
n.  m i .  
Hybrid 
t r a n s f e r  
maneuver 
A V ,  f p s  
DPS AV r equ i r ed  
f o r  e a r t h  
r e t u r n  a t  
p e r i l u n e  
+2 t o  10  h r ,  

























aThis information i s  supp l i ed  f o r  gene ra l  information on ly  because 
it is  not  planned t o  go t o  t h e  backup s i t e  i n  Ju ly .  
w i l l  not be  included i n  t h e  Operational T ra j ec to ry .  
This  information 
% h i s  information is  suppl ied f o r  gene ra l  information on ly  because 
it is  not planned t o  go t o  t h e  backup s i t e  i n  J u l y .  
w i l l  not  be  included i n  t h e  Operat ional  T r a j e c t o r y .  
T h i s  information 
b720 launch azimuth. 
‘ 9 6 O  launch azimuth. 
10 
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TABLE V.-  CSM LUNAR PARKING ORBIT SUMMARY 
FOR LANDING, ASCENT, AND RENDEZVOUS 
( a Ju ly  
Launch d a t e  I Ju ly  5 ,  1970 
I L i t t row I Lunar landing s i t e  
Sun e leva t ion  a t  
landing ,  deg 
Approach azimuth 
a t  landing, deg 
Selenographic 
i n c l i n a t i o n  a t  
landing ,  deg 
Lunar o r b i t  plane 
change no 1 
(LOPC-1) AV, f p s  
Approach azimuth 
a t  ascent ,  deg 
I n c l i n a t i o n  a t  
a scen t ,  deg 
72O-firs t  12.1 















a This information i s  suppl ied  f o r  gene ra l  information only  because 
it i s  n o t  planned t o  go t o  t h e  backup s i t e  i n  J u l y .  
w i l l  not be included i n  t h e  Opera t iona l  T ra j ec to ry .  




TABLE V.- CSM LUNAR PARKING ORBIT SUMMARY 
FOR LANDING, ASCENT, AND RENDEZVOUS - Concluded 
I Launch d a t e  
Lunar landing  s i t e  
Sun e l eva t ion  
at landing  , deg 
Approach azimuth 
at  landing ,  deg 
S eleno gr aph i  c 
i n c l i n a t i o n  a t  
landing ,  deg 
LOPC-1 AV, f p s  
Approach azimuth 
at a scen t ,  deg 
I n c l i n a t i o n  a t  
a scen t ,  deg 
(b) August 
August 3, 1970 
L i t  t r ow 
72O-f irst  10.2 














2 .2  
TABLE V I . -  CSM LUNAR PARKIN3 ORBIT SUMMARY FOR 
BOOTSTRAP PHOTOGRAFHY AND LANDMARK TRACKING THASE 
Parameter 
Boots t rap  s i t e  
Approximate sun 
e l eva t ion  for s i t e  
photography and t r a c k i n g ,  
de@; 
LOPC-2 AV, f p s  ( t o  set  up 
photography and t r a c k i n g )  
Post-LOPC-2 i n c l i n a t i o n ,  
deg 
Post-LOPC-2 longi tude  of 
ascending node, deg 
g . e . t  . of c loses t  approach 
t o  photographic s i t e ,  h r  
Launch da 





158: 19 F i r s t  i n j e c t i o n  
oppor tuni ty  
Second i n j e c t i o n  160: 48 oppor tuni ty  
Ju ly  10 ,  1970 
To be deteriuined 








TABLE V I  .- CSM LUNAR PARKING ORBIT SUMMARY FOR BOOTSTRAP 
PHOTOGRAPHY AND LANDMARK TRACKING PHASE - Concluded 
Parameter 
Boots t rap  s i t e  
Sun e l eva t ion  
ang le ,  deg 
LOPC-2 AV, f p s  
Post-LOPC-2 
i n c l i n a t i o n ,  deg 
Post-LOPC-2 long i tude  
of ascending node, deg 
g . e . t .  of c l o s e s t  
approach, hr:min 
Launch d a t e  








F i r  s t  i n j  e c t  i on  
opportuni ty  
Second i n j e c t  i on  
opportuni ty  
~ 
August 9 ,  1970 








TABLE V I 1 . -  TEI  AND TRANSEARTH COAST VARIATIONS 
(a  ) July 
Parameter 1 
T E I  AV, fps  
Transea r th  f l i g h t  
t ime ,  hr  
Entry speed, f p s  
Local  e a r t h  l and ing  
t i m e ,  hr:min 
Local sun r i se  t i m e  
at landing,  hr:min 
T o t a l  mission t i m e ,  
days : hr 
Launch azimuth, 
deg, an8 
oppor tun i ty  
72 - 1 
96 - 2 
72 - 1 
96 - 2 
96 - 2 72 - 1 
72 - 1 
96 - 2 
72 - 1 
96 - 2 
Launch d a t e  
























aThis information i s  suppl ied f o r  gene ra l  information on ly  because 
it is  not  planned t o  go t o  t h e  backup s i t e  i n  J u l y .  
w i l l  not  be included i n  t h e  Opera t iona l  T r a j e c t o r y .  
Th i s  information 
( b )  August 
Parameter 
T E I  A V ,  fps 
Transear th  f l i g h t  
t i m e ,  hr 
'?.ntry speed, fps  
Landing t i m e ,  
hr :min 
Local s u n r i s e  t i m e  
at  landing,  hr:min 




oppor tun i ty  
72 - 1 
72 - 1 
96 - 2 
96 - 2 
72 - 1 
96 - 2 
72 - 1 
96 - 2 
72 - 1 
96 - 2 
Launch 

























TABLE VI11 - END OF MISSION SUMMARY 
Parameter 
~ ~~~ 
T o t a l  mission 
t i m e ,  day:hr 
End of mission AV 
r e se rve ,  f p s  
(3a low wi th  
b o o t s t r a p  
photography and 
s h o r t  t r a n s e a r t h  
f l i g h t  t i m e )  
Contingency 
end o f  mission AV 
reserve, f p s  
( 3 u  low wi th  worst  
case  LM rescue ,  no 
boots  t r a p  
photography and 
long  t r a n s e a r t h  
f l i g h t  t i m e  ) 




opportuni ty  
72 - 1 
96 - 2 
72 - 1 
96 - 2 
72 - 1 
96 - 2 
, Launcl 







d a t e  
J u l y  10 ,  1970' 
10 : 08 





a This  information i s  supplied f o r  genera l  information only because 
it i s  not planned t o  go t o  t h e  backup s i t e  i n  Ju ly .  
w i l l  not be included i n  t h e  Operational T ra j ec to ry .  
This  information 
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Time f rom 101, hr i,O 41 42 43 44 45 46 47 46 41 
G r o u n d  elaosed t ime, hr 127 128 129 1?0 131 132 1?3 134 135 136 137 
1 1  I I ’  I 
EndEVA I I I h d o k  and LMLscen t  ’ 
I 
I i I I I I I I 
b e g i n  2nd EVAl 
t -@-- - r - - -27  0 - -  4 ---- 
I 
T i x  f r?c LdI, hr  50 51 52 53 54 55 56 57 58 53 
G r o u n d  elapsed t ime, hr 77 78 79 80 81 82 83 86 85 86 87 
---r-l-----r- 
I II L- .- 
Time f r o m  101, hr 0 1 2 3 4 5 6 7 8 9 
Ground  elaDsed t ime, hr 87 88 89 90 91 92 93 94 95 96 97 
II I I I I I  I 
&-- @--- t--- 0.- 
I 
I 
J I  I I l l  I I  I 
I 
I I 
1 1  
I 
Tin e f r o m  LO1 I hr 10 11 12 13 14 15 16 17 18 19 
G r o u n d  elaosed time, hr 97 98 99 100 101 102 103 104 105 106 107 
I I 1 1  I I ,  I 1 1  I I  I 
I I P D I  Landing I I I I LM separation CSM c i r cu la r i za t i on  I 
I I I 
I .  I I  I I I I I I I I 
Time f rom LOI, hr 20 21 22 23 24 25 26 27 28 29 
Ground  elaDsed t ime,  hr 107 108 109 110 111 112 113 lid 115 116 117 
I I 1  I i 
I 
I 
33 34 35 36 37 38 39 
Begin EVA I 
I 
-1
- - - y -- - 
Time f rom LOI, hr 30 31 32 
Ground  elaosed t ime, hr 117 118 119 129 121 122 123 124 125 126 127 
I I 1 ;  I 
‘ I  I I EAd res toe r idd  I I 1  1 0- -- -1- - - .  
1 I I I 
G r w n d  elansed t i n e ,  hr 137 138 139 im 141 142 143 144 145 1 A6 107 
I L M  deorb i t l  I I I N  I I i  1 
I 
l ----- 34.--1 I 
I d I I I 
,oBegin rest per iod I 
Time f rom LOI,  hr 60 61 62 63 54 65 66 67 68 69 
148 149 150 151 152 153 154 155 156 157 Ground  elapsed t ime, hr 147 
I I I I I  I I I  ; 
--@--” *--- 
I II I 
Time f rom LOI, hr 70 71 72 73 74 75 76 17 78 79 
I 
G r o u n d  elapsed t ime, hr 157 158 159 160 161 162 163 164 165 166 167 
I I ,  I I ;  I I I 
‘Pass over o h o t q r a p h i c  s i te  I I  TE I 
I I 
-&)--*I I ---_ @----I+ ---@ -1 I ---- @----l--- I @--d 
I II I II I II I II I I 
Time f rom LOI, hr 80 81 82 83 84 85 86 87 88 81 
Figure 4 -  Lunar  park ing orb i t  t ime  l ine.  
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